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ABSTRACT
Thrips are tiny, slender insects with fringed wings. Being universal in
there occurrence, they frequently inhabit flowers of different kinds, grass
sheaths, tender leaves etc. They have attracted the attention of entomologist,
due to their ability to act as vectors of certain bacterial, fungal and viral
diseases of plants. Thrips are also the serious pests of crops. The present study
was conducted both in the fields and in laboratory. Thrips were collected from
different flowers, which include Dandelion, Daisy, Dahlia, Chrysanthmum,
Lotus, Lilly, Roses, Gladiolus, Zinnia, Saffron, Sunflower, Marigold, Tulips
etc. The common methods employed for collection are.
1. Hand picking --the individuals from the plants by using a small brush.
2. Beating the foliage on to a white background, preferably a sheet of stiff
white paper , and picking the material with a fine camel hair brush.
The collected material is preserved in a small collection tube containing
50-70%alcohol.The stored material after dehydration in 95-98% alcohol is
cleared in xylene and mounted in xylol-canada balsm. The mounted specimen
are identified and labelled with its original data. The specimens identified
include the species of Thrips, Franklinella, Megelurothrips, Aeolothrips
Haplothrips etc.
An illustrated key is provided to families of sub-orders Terebrantia and
Tubulifera. The families of Terebrantia are Aeolothripidae and Thripidae, the
former has ovipositor curved upwards while latter has ovipositor curved
downwards. Key is provided to the species of Aeolothripidae, illustrated key is
also provided to the species of Thripidae, these inclde, Thrips tabaci, Thrips
flavus, Thrips trehernei, Thrips simplex, Thrips coloratus, Thrips nigropilosus,
Thrips hawaiiensis. The genus Thrips is the second largest genus in the
Thysanoptera. Thrips tabaci is highly polyphagous and has been recorded from
Tulips in kashmir valley Thrips tabaci is unusual within the genus in lacking
red pigment around the ocelli. Thrips flavus are probably the wide spread
species; have been found to infest the Tulips, Saffron, Daisies and Lotus in
kashmir valley. Key is also provided to two species of Franklinella, these are
Franklinella intonsa, F. schultzi. The invasive pest species F. intonsa were
abundent on flowers of Lilly.
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hrips (order Thysanoptera) are tiny, slender insects with fringed wings,
thus the scientific name, from the Greek Thysanos (fringe) petron (wing).
Other common names for thrips include thunder flies, thunder Bugs, Storm
flies, thunder blights and corn lice. Thrips are minute insects ranging from 0.5
to 10 mm in size and are closely related to plant bugs of the sub order
Homoptere. They are also referred to as “bladder footed insects” or physapoda,
since each leg terminates in a small, protrusible bladder. Being universal in
their occurrence, they frequently inhabit flowers of different kinds, grass
sheaths, tender leaves of the plants, beneath the barks of living and dead trees.
Most of them are phytopahagous and very few are known to be predaceous
feeding mostly on mites, thrips, coccids, white flies and psocids. So far as
around 5,000 species have been described and some have received the attention
of entomologist due to their ability to act as vectors of some bacterial, fungal
and viral diseases of plants. The transmission of bacterial and fungal diseases is
of mechanical type, disseminated by their adhering to the insect’s body, while
transmission of the virus is the biological type.
Before discussing the economic importance of thrips i.e. their various
varied interactions with man, it is necessary to consider the variety of biologies
found in this single order of insects. Most entomologists are aware of thrips as
flower dewellers, but many species live only on leaves, a few are predatory and
probably about half of species feed on fungi.
The life history of each thrip species includes an egg , two active larval
instars that feed, followed by two (or three) relatively inactive pupal instars that
probably do not feed then the adults, one or both sexes of which may be
wingless. In most phytophagous thrips the eggs are inserted into the tissue of
green plants, although the eggs of all phlaeothripidae are attached to surface of
T
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the substrate either horizontally or vertically. This family is also remarkable
because of the species. Unlike other thrips have there pupal instars. These are
found together with the adults and larvae, whereas species in other families
often pupate in the soil.
The males of thrips species are generally assumed to be haploid and are
derived from unfertilized eggs. Despite sex – determination process known as
haplodiploidy, many unrelated species have evolved the ability to reproduce in
the absence of males (Mound, 1976a). The cytological mechanism involved is
not fully understood, but such parthenogenesis is clearly important when pest
species are introduced to new areas. Sexual dimorphism is usually evident and
is sometime remarkable (Anathakrishnan, 1969); males of flower and leaf,
living species are usually smaller than females. Many phlaeothripidae species
produce different sized morphs, with and without wings. These forms often
exhibit bizarre patterns of algometric growth, particularly of the fore legs and,
as a result, the different morphs may at first be considered to represent
unrelated species. (Palmer and Mound, 1978)
Adult thrips are often an important of the aerial plankton. Many species
have the habit of crawling to the top of a plant or twig and jumping but aerial
dispersal is not dependent on the presence of wings. Several wingless species
disperse through the air more effectively than some fully winged species
(Mound, 1972). The wings of thrips are fringed with long cilia, a feature found
in many other small insects. These cilia arise from sockets, as do normal setae,
except in the phlaeothripidae in which they arise as extensions of the wing
membrane (Ellington, 1980; Mound et al., 1980).
From economic point of view thrips are known to transmit bacterial,
fungal and viral disease in plants. The bean bacterioris (Pseudomonas
medicaginis var. phaseolicola) has been shown to be transmissible by
Hercinothrip femoralis and the lesions are always associated with feeding
injuries. The fig-spoilage disease in California in U.S.A has been known to be
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caused by a complex of bacteria, yeast, fungi and thrips in particular, Thrips
tabaci, Frankliniella tritici, F. moultoni and caliohrips fasciatus are known to
be their active vectors (Sakimura, 1947). The bacterial wilt of corn and the
bacteriosis of carnations are also believed to be transmitted by thrips.
Instances of bacterial disease transmission by thrips in India have not so
far been reported, though the possibility of transmission of the pod twist
disease of beans caused by Pseudomonos flectans, the vector species being
Megalurothrips distalis, a very common species all over India, cannot be over
looked. Transmission of this bacterial disease has been reported from Australia,
the natural source of infection being the common leguminous plant Phaseolus
lathroides.
Thrips transmit fungal diseases, though few are fairly common and it is
well known that certain type of fungal spores are readily carried by thrips as
commonly as pollen; The spores are carried on the body of thrips and
infections occurs only at the sites of feeding injuries, apparently aiding
ingression or inoculation by thrips. Thrip tabaci has been known to carry the
spores of powdery mildews, black mould (Aspergillus niger) on onions. Also,
Chaetanaphothrips signipennis has been reported to be the vector of banana
rust.
Thrips can affect plants both through direct feeding damage and through
the introduction of virus particles (Mound, 1973). Only two virus diseases are
currently considered to be transmitted internally by thrips, tomato spotted wilt
(TSWV) (Reddy and Wightman, 1988) and peanut yellow spot (YSV) (Amin
1980).These are both acquired during the larval instars and re-introduced into a
plant with the saliva of feeding adult thrips.Although many plant species
worldwide are susceptible to TSW disease only six species of thrips are known
to be vectors (Thrips tabaci Lindeman, Thrips setosus Moulton, Frankliniella
schultzi (Trybom), F. fusca (Hinds), F. occidentalis (Pergande) and Scirothrips
dorsalis Hood). Thrips palmi Karny has also been suspected as a vector, in
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recent years. The YSV disease is apparently carried by Scirtothrips dorsalis to
ground nut in India (Amin, 1980). A third disease, tobacco streak virus, is
primarily pollen-carried but apparently enters host plant through feeding
punctures in the leaves made by Thrips tabaci. Adults transmit the virus
acquired in the larval stage and the virus can be acquired only by larval thrips.
Different strains of the virus such as the tomato bronzing virus, lycopersicum
virus-7, have been reported. Thrips tabaci has been known to serve every strain
of virus all over the world (Sakimura 1962). The virus disease has been known
to be injurious to crops and ornamental plants in many parts of the world.
Frankliniella schultzei along with Thrips tabaci has also been known to a
vector of this virus and both the species occur in India. Two more vector
species of Frankliniella, F. occidentalis (Perg) and F. fusca (Hindus) do not
occur in India.
Acquisition of virus takes place only in the larval stage and adults are
unable to acquire the virus. The increase in feeding periods have been observed
to increase the percentage of infection. Thrips possess two feeding types. The
penetration type in which the mesophyll tissue are sucked through
mandibles after epidermal tissue are gashed and the shallow feeding type in
which the penetration is limited to the epidermal tissue or a few adjacent
mesophyll cells. Visible direct feeling damage caused by thrips may involve
silvering or streaking of leaves, distortion or even galling of leaves, scarring of
young fruit and soiling of leaves and fruit with faecal droplets
(Ananthakrishnan 1973; 1984). Moreover, large population may induce
premature flower loss and possibly reduction of available pollen below critical
levels (Kirk, 1984). The silvering of leaves is typical of thrips damage
gladiolus flowers and leaves, but it also occurs in young cereals, including rice,
when it may be followed by die-back of the plant tip. Anaphothrips obscurus
Muller can produce linear brown markings like those due to rust fungi on the
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leaves of grasses and cereals and scirothrips species often cause young leaves
of many plants to curl and turn yellow (Mound and Palmer 1981b).
Some Thrips are predatory, but majority are phytophagous insects,
feeding on pollen and plant cells. These species are minute organisms that
prefer to feed within the tightly packed apical buds of new – growth. Feeding
actions of thrips result in disruption of few cells (epidermal cells and mesophyll
cells) and this lesion accentuated by continuous feeding process induce the host
tissue to proliferate and contribute to the development of the gall. Galling
effect is manifested in different grades in particular region. Gall formation is
not a common problem on crops, but some phlaethripidis produce rolled leaf
galls on Piper and Fiscus species in Oriental region (Ananthakrishnan, 1978)
and on coffee in East Africa.
Amongst the beneficial effects of thrips populations, pollination is
probably the most important, including crops such as oil palm (Syed, 1979).
Thrips are also beneficial as biological control agents. Some have been
imported to new areas to control particular weed species, such as the leaf –
feeding Liothrip urichi karny against clidemia hirta in Fiji (Lewis, 1973),
whereas others are important as predators of small arthropods such as mites and
young scale insects. Few studies have been carried out by (Palmer & Mound
1989) but experiments have shown Aleurodothrips fasciapennis (Franklin) to
be the primary predator of citrus red scale in China (Beattie, 1985).
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t includes brief review of important monographs , paper of monographic
value and outstanding publications on systematic and ecological studies of
Thysanoptera as given under
Halidy (1836) Gave the name Thysanoptera with two sub orders
Terebrantia and Tubulifera. Bagnall (1912) Suggested the division of
Thysanoptera into three sub-order viz., Terebranti, Tubulifera and
polystigmata. Hood (1915) Raised the families Aelothripidae to the ranks of
superfamilies viz.; Aelothripoidea and Thripoidea. Further more two families
Hemithripidae and Merothripidae are placed under Thripoidea. Karnay (1921)
divided Thripidae into seven sub-families viz.; Corynothripinae, Thripinae,
Belothripinae, Chirothripinae, Heliothripinae Mycterothripinae,
Aptinothripinae. Tubulifera was also recognized by him having families under
it viz.; Eucanthothripidae, Phlaeothripidae, Idolothripidae, Megathripidae and
Hystricothripidae, of these the large family phlaeothripidae was sub divided
into six sub families; Phlaeothripinae, Liothripinae, Haplothripinae,
Trichothripinae, Cryptothripinae and Macrothripinae. Singh (1947) gave
earliest records and description of species of thrips from Kashmir valley .He
recorded Thrips carthami on carthamus tinctorius from pampore and reported
Liothrips bosei Moulton in large numbers on wild plant in Tangmarg.
Sakimura (1947) reported that the larvae and adults feed on the same
tissues of the plant and considered that the difference between the mouth parts
of the larvae and adults were insufficient to account for the difference in viral
transmission. Bailey (1952) revised the genus Stomatothrips. There are eight
species listed in this genus, two of these are from North America (S. brunneus
from Arkansas and S. crawfordi from illinois). Of the other five species one is
I
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known only from texas, two from Brazil and one each from Argentina and
Trinidad. Cott (1956) worked on the systematic of the sub order Tubulifera. He
reported 9-species in the genus Bagnalliella Karny, which were collected from
North America, New Guinea and Africa. Stannard (1957) has contributed a lot
to our knowledge of American Thysanoptera. He has published a monograph
on the phylogeny of North American genera belonging to sub-order Tubulifera.
He further recognised 10 lineages within the Phlaeothripidae which are
Idolothrips line ,Amphibolothrips line; Docessissophothrips line; Glyptothrips
line; Neurothrips line; Hyidiothrips line; Plectrothrips Line; Williamsiella line;
haplothrips line , Gigantothrips line.
Strassen (1960) provided a key to the six species of Chirothrips from the
Australian region. Priesner (1961) recognised 10 tribes; Plectrothripini;
Haplothripini; Phlaeothripini; Hoplothripini; Glyptothripini; Hyidiothripini;
Leeuweniin; Emprosthiothripini; Terthrothripini and Rhopalothripini and an
additional sub-family Urothripininae. Moreover, he recognised 13 sub tribes in
the Hoplothripini. Baily (1964) revised the genus Scirothrips and provided key
to the 13 species in this genus from North America. Dev (1964) studied the
biology of Scirtothrips dorsalis Hood occurring on tea plants in Assam.
Sakimura (1967a) revised the genus Chaetothrips Priesner ,recognised
three undescribed taxa and provided key to the species. He in (1967b)
redefined the generic and subgeneric characters of Isoneurothrips Bagnall and
thrips (Isothrips) and provided key to 12-species of Isothrips. He (1967c)
redefined the subgeneric characters of (Isochaetothrips) (Moulton) and
provided key to 7-species. Priesner (1968) classified the order Thysanoptera,
into 2- sub orders one is Terebrantia and other is Tubulifera. One with two
super- familes and other with only one super-family. However, two families the
Thripidae and Phlaeothripidae consists of about 3500-described species
whereas the family Thripidae consists of about 2400-described species.
Ananthakrishnan (1969a) recognised 154-genus group names available in the
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sub family, Idolothripinae including six new genera. However, 75 -of these
names are placed in synonyms. Keys are proided to the 78 -remaining genera
based on study of more than 480 of the 600-species listed here in his group.
Moreover 26- generic names are transferred from Idolothripini to the sub-
family Phlaeothripinae. Ananthakrishnan and Jagdish (1970a-1970b) described
10 species of Tubulifera from Darjeeling West Bengal. Pitkin (1972)
hasrevised the Australian genus Odonothripiella Bagnall and described 14 new
species under this group. Twenty three species of Haplothripini including three
new species are described from Australian region. Mound (1972) demoted the
sub family Urothripinae to tribe rank. Ananthakrishnan (1973) has given the
basic features, ecology, binomics, andcontrol methods of Thrips in general. He
also provided general account on the role of the Thrips in gall formation and
disease transmission and with a crop wise distribution of Thrips of economic
importance in India.
Mound and O Neill (1974) recognised three genera in the Merothripidae
namely Damerothrips and Erotiodothrips each with one species and Merothrips
with13 species. Wilson (1975) presented a monograph of sub-family
Panchaetothripinae comprising 35 genera 98 species. Several species were
pests of the crops, including most notorious the green house Thrips Heliothrips
haemorrhoidalis. Mound (1976) described Dichromothrips indicus from
Darjeeling West Bengal. Muraleedharan (1982) described 22-new species
including 2 new genera and also recorded 17-species of Tubulifera for the first
time from North-Eastern India. Ananthakrishnan (1978) reported nearly three
hundred species of about 90-genera of Tubulifera inducing galls, majority of
gall thrips belong to Liothrips, Eothrips, Mesothrips, Eugynothrips,
Liophlaeothrips and Crotonothrips.
Bhatti (1980) revised the species of Thrips Linnaeus from India region
and provided key to the thirty three valid species, including eight new species
and one new subspecies, he also recorded Thrips flavus Schrank from
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Tangmarg and Thrips hawaiiensis (Morgan) from Jammu and kashmir. Further
he in (1982) has revised the Indian species of Stenchaeto thrips Bagnall
covering taxonomic studies of 20-species with description and keys and in
(1981) worked on identification, distribution and host plants of pest species of
Scirtothrips. Sakimura and O Neill (1979) reported 24 -species in Frankliniella
minuta group, associated with flowers of the Asteraceae found mainly in South
and Central America and Western USA. More than 160-species listed in the
genus Frankliniella. Ananthakrishnan and Sen (1980) gave Lucidly written
chapters on critical assessment of taxonomic criteria, classification, keys to the
families and sub families, tribes and subtribes, genera and subgenera. They
provided keys to the 647 (260 in Terebrantia and 387 in Tubulifera) species
from India. Bhatti and Mound (1980) have revised and diagonosed 7-genera of
grass and cereal feeding Thysanoptera related to the genus Thrips Linnaeus.
Mound et al. (1980) recognised one family, the Phlaeothripidae in the
sub order Tubulifera, whereas seven families; Uzelothripidae, Merothripidae,
Aeolothripidae, Adiheterothripidae, Fauriellidae, Heterothripidae and Thripidae
were placed in Terebrantia. A phylogenetic analysis of the relationships
between these families based on consideration of 35-imaginal characters.
Mound and Palmer (1983) gave the suprageneric classification of Tubulifera.
The family Phlaeothripidae composed of two sub families the Idolothripinae
and Phlaeothripinae the former comprising about 700 -species in 160- genera.
Lone and Bhagat (1984) recorded 8- species of Thrips from Kashmir
valley. They in (1986) reported six species of Thrips belonging to Terebrantia
from Kashmir valley. Dendrothrips saltator Uzel reported by them for the first
time from India. Bhatti (1998) attempted aformal family level classification of
the Tubulifera and recognised 11 small families for a total of 96-species and
placed 3000- species in the family Phlaeothripidae. Eight of the families each
contained a single genus and 4-of these having only single species. Four
families were erected for wingless species.
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Nakahara (1991a) reported the two new species of Caliothrips
Caliothrips floridensis and Caliothrips multistriatus. Further he provided key
to Nearctic species. He (1991b) discussed the systematics of Thysanoptera and
several economic species in the United States and Canada. He has also given
the morphological characters to distiguish the six families in North America
and 6-economic species viz., Taeniothrips inconsequens. Thrips calcartus,
Frankliniella occidentalis, Frankliniella tritici, Frankliniella fusca, Thrips
tabaci. He (1994) reviewed 62-species of Thrips from new world including 43
endemic species of Canada and Contenental USA. Mound (1994) reported the
sub family Dendrothripinae of about 95-leaf feeding species in 13-genera that
share structural character with some species in panchaetothripinae. Mound and
Marullo (1996) recognise 3-lineage groups within Phlaeothripidae viz.,
Phlaeothrips lineage, Haplothrips lineage, Liothrips lineage. Lewis (1997),
reported that many species of Thrips as serious economic pests of various
crops. Several Thrips species are important pests of citrus including citrus
thrips Scirtothrips citri (Moulton) in California and Arizona and S.auranti
Faure in South Africa. Johansen and Mojica-Guzman (1999), provided key to
the 33 species of Scirothrips from Mexico.
Hoddle and Mound (2003) provided information on 21-Scirtothrips
species of leaf feeding Thrips from Australia and provided identification key
and illustration to distinguish 11-newly described species of scirtothrips.
Hoddle et al. (2004) recorded 238-species in 87-genera and 8 families of
Thysanoptera in California USA. Masumoto and Okajima (2005) reported the
genus Tricomothrips has 31-species worldwide. They in (2006) have revised
and provided key to the genus Mycterothrips. This genus includes 27-species
from different pars of the world, including both tropical and temperate
countries but with none from Central or South America. 3-species recorded
from North America. Bhatti (2006) recognised 28-families and 10-super
families for the 2400-species of Terebrantia. Mound and Morris (2007) gave
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classification versus systematics of the order Thysanoptera. Furthermore they
reported that the family Phlaeothripidae from the sub order Tubulifera
comprised about 3500 described species. Diffie et al. (2008) presented a list of
275-species of the order Thysanoptera known from Florida and 202-species
from Georgia; the list was compiled from museum collections, literature,
reviews and records.
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he present study was conducted both in the field and in the laboratory and
comprise of
1) Field collection
2) Preservation
3) Identification
4) Description and
5) Illustration of the material
To conduct detailed/Intensive taxonomic observations, the following
steps were resorted to.
1. Collection
a) Hand picking the individuals from the plants by using a small brush.
b) The common method of collecting thrips is by beating foliage or
inflorescence of branches of trees and shrubs on to a white background,
preferably a sheet of stiff white paper and picking the material with a
fine camel hair brush in small collecting tube containing 50-70%
alcohol.
c) Sweeping of grasses and herbs with sweep net.
2. Preservation
The best fluid is A.G.A. solution, a mixture of ten parts of ethyl alcohol
with one part of glycerin and one part of acetic acid. This mixture helps to
distend the body of most of thrips and keep the limbs supple. Stronger alcohols
should be avoided as thrips are likely to contract and become very rigid.
3. Slide Preparation
a) Dehydration: - Alcohols and clove oil absorb water from the atmosphere,
particularly under warm humid conditions; watch glasses containing these
T
Chapter – 3 Methodology
13
liquids should therefore be covered by a close fitting lid, and bottles should be
kept stoppered.
i) Replace the 60% alcohol with 70% alcohol and leave for 1 hour;
ii) Replace with 80% alcohol and leave for 20 minutes.
iii) Replace with 95% alcohol and leave for 10 minutes.
iv) Replace with absolute alcohol and leave for 5 minutes.
v) Replace with fresh absolute alcohol and leave for another 5 minutes.
vi) Replace with clove oil and leave for about half an hour before mounting;
specimens are liable to collapse if they are not handled carefully or if the
time schedule given above is varied too much.
b) Mounting: - To facilitate this process, it is best to prepare a small mounting
block. This is done by fixing to the centre of a microscope slide a 2mm deep
layer of 1 inch square white card. Mark the centre of this with crossed lines and
then cover it securely with plastic tape to provide a clean, shiny surface.
i) Place a clean 13mm diameter cover slip onto the mounting block; put a
drop of Canada balsam onto the centre of the cover slip and place one
thrips specimen ventral side uppermost on it.
ii) Spread the legs and wings and straighten the antennae by pressing on the
basal segments with a fine needle.
iii) Place a small drop of balsam (or xylene) in the centre of a clean
microscope slide, invert this and lower firmly but gently onto the
specimen in balsam on the cover slip.
As soon as the surface touch, re-invert the slide with the coverslip
adhering; this technique, usually avoids the inadvertent introduction of bubbles.
The quantity of balsam must be sufficient after it has dried to support.
The cover slip without distorting the specimen. Preparations should be placed
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immediately into an over at about 37oC until hard, but a few minutes first on a
hot-plate can help to drive off excess xylene and thus speed the drying process.
c) Labelling
An insect specimen is usually of little reference value if it is not labelled
with its original data.
i). With the head of the thrips directed toward me, the right hard label should
indicate the host plant followed by country (in capital letters) and the
locality and date with collector’s name (code number)
ii) The left hand label should indicate the sex, morph and genus and species
name with author with sufficient room left for any special notes to be
added about that particular specimen e.g., measurement, number of wing
setae etc.
3. Laboratory Studies
External morphological characters are studied with the help of Binocular
Microscope (Magnus).Important morphological characters studied are:
a) Head: Important morphological characters studied in head are
i. Shape of the head: It can be diagnostic but often changed by slip cover
pressure.
ii. Eyes: Eyes of the thrips are large or reduced to few facts.
iii. Ocelli: 3 ocelli is the characteristics feature of winged species.
iv. Ocellar setae: Pair 1 in front of fore ocellar, pair second lateral to ocelli
and pair third outside the ocellar triangle.
v. Mandibles: Left mandible is functional and right mandible is fused with
cranium during development.
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vi. Maxillary Stylets: consists of 3 regions a distal long and grooved,
middle short and thick, and proximal enlarged part which articulates
with maxillary sclerite.
vii. Maxillary palps: It is two segmented in Tubulifera and many
segmented in Terebrantia.
viii. Mouth cone: It is formed by labrum, labium and maxillae and extends
ventrally between forecoxae.
b) Thorax: Important morphological characters studied in thorax are.
i. Pronotum: It is simple sclerite in Terebrantia, it bears discal setae,
posteroangular setae, and lateral setae.
ii. Mesonotum: It is a small transversal sclerite.
iii. Metanotum: it is highly sculptured with pair of setae varying in portion
medially.
iv. Forewings: Fore wings are with or without veins.
v. Microtrichia: These are hair like structures present in Terebrantia and
absent in Tubulifera.
vi. Cilia: These form the posteromarginal fringe.
vii. Legs: Legs have tarsi which is one or two segmented.
c) Abdomen: Important morphological characters studied in abdomen are.
i. Ovipositor: Saw like structure which encloses eggs.
ii. Comb: Tergite eight often has a posteromarginal comb, microtrichia.
Abdomen is made of 10 distinct segments and rudimentary 11th.
In Tubulifera segment tenth is tube like while in Terebrantia segment
tenth is conical in females and blunt in males.
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4. Morphomentric studies
It involves the measurement of external bodyparts. The measurement of
different body parts was made
 Body length
 Head length
 Pronotum length
 Antennae length
 Forewing length
In order to conduct morphometric studies i.e. measurement of objects
through the microscope, the ocular has fitted in the eye piece of a microscope.
The ocular or eye piece micrometer is a glass disc bearing a scale divisions
numbered at intervals to facilitate reading. The other instrument used for the
purpose was stage micrometer which is a glass slide with a scale accurately
divided into 0.1 mm units.
5. Drawings
Drawing are made with the help of Camera Lucida.
Complete record of host plant, location, date of collection, name of
collector has been maintained.
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Diagonostic characters of Thysanoptera
1. Body dorsoventrally flattened, cyclinderical, heavily sclerotized and
pigmented.
2. Head hypognathus.
3. Antennae 6-10 segmented.
4. Eyes small, Acone eyes in Terebrantia and eucone eyes in Tubulifera are
common, Ocelli are present in winged forms and absent in apterous forms.
5. Mouth parts rasping and sucking type.
6. Prothorax free, and large, meso and metathorax fused compactly.
7. Forelegs stout and armed, hind legs longer, tarsi 1-2 segmented.
8. Wings membranous, equal small, straw shaped, with setae, spines,
hooks. Some are apterous, brachypterous or sexual dimorphic.
9 Abdomen, long, tappering terminally, closely attached to thorax,
11-segmented the last segment may be reduced.
10. In Tubulifera 10th segment is long and tubular and there isno true
ovipositor, while in Terebrantia 10th segment is small and there is true
ovipositor.
Key to the sub- orders of Thysanoptera
1.Forewings,when present, with often indistinct,longitudinal,seta-bearing veins
and sometimes with cross veins; wing surface covered with microtrichia; female
with saw like ovipositor; abdominal segment X usually conical; abdominal
sternite VIII usually not developed but if present than not seperate from VII.
sub-order TEREBRANTIA
--Forewings, when present, without veins; wing surface without microtrichia;
female without saw like ovipositor abdominal segment X usually tubular;
abdominal sternite VIII well developed and distinctly seperate from VII.
Sub-order TUBULIFER
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A. Diagonostic characters of sub-order Terebrantia
1. Female bearing saw like serrated ovipositor.
2. Female with conical abdominal apex while male with blunt and round
abdominal apex.
3. Forewings large with at least with one complete logitudinal vein.
4. Wings with hairs (Microtrichia)
Key to the families of Terebrantia
1. Ovipositor curved upwards; forewings broad and rounded at apex;
foremargin without the fringe of long hairs; antennae 9-segmented; 3 and 4
with elongated sensory areas.
----Family AEOLOTHRIPIDAE
--Ovipositor curved downwards; forewings more or less pointed at apex;
foremargin with fringe of long hairs; antennae 6- 9segmented; 3 and 4 with
simple or forked sense cones.
----Family THRIPIDAE
Diagonostic characters of family Aeolothripidae
1. Ovipositor curved upwards.
2. Forewings broad and rounded at apex.
3. Foremargin without the fringe of long hairs.
4. Antennae 9-segmented; 3 and 4 with elongated sensory areas.
Key to the sub- families of family Aeolothripidae.
1. Body without conspicous bristles; terminal antennal segments forming a
close unit;foretibiae without spur at apex ;but a tooth on tarsus.
---sub-family AEOLOTHRIPINAE
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--Body with prominent bristles on head and pronotum; terminal antennal
segments clearly seperate; fore-tibiae with a strong spur at apex.
--sub-family MELANTHRIPINAE
Diagonostic characters of genus Aeolothrips
1. Antennae 9 segemented.
2. Antennal segments V - IX closely united.
3. Wings banded.
4. Pronotum without any long posteroangular setae.
Key to the species found in Kashmir of the genus Aeolothrips
1. Pronotum with two pairs of posteroangular setae; antennal segment III
extensively yellow.
--- Aeolothrips collaris Priesner
2. Pronotum without long setae; antennal segment III yellow with only
extreme apex dark.
---Aelothrips fasciatus(Linnaeus)
Aeolothrips collaris Priesner
Recognition data
Distinguishing features
Female with complete, banded wings. Body and legs brown, pronotum usually
yellow, antennal segment II yellow in about apical half, segment III extensively
yellow.
Head
Head without long setae. Antennae 9-segmented, segment III with linear
sensorium short, IV with sensorium more than half length of segment and curved
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distally; segments V - IX forming a single unit with V slightly longer than VI -
IX together.
Thorax
Pronotum with two pairs of posteroangular setae, outer pair slightly shorter than
inner pair, posterior margin with 3 or 4 pairs of setae. Metanotum reticulate
medially, reticles elongate on posterior half, most reticles with faint internal
markings, median setae short, arising behind anterior margin, campaniform
sensilla absent. Forewing first vein with about seven setae on distal half, second
vein with about 14 setae. Fore tarsus apically with stout recurved ventral hamus.
Abdomen
Marginal setae on sternites arising at or close to margin; sternite VII
supernumerary paired setae arising well in front of margin. Male tergites IV and
V with paired dorsal tubercles; setae at base of claspers on tergite IX shorter than
clasper, with stout curved seta lateral to clasper.
Body Length
Female:1.6mm
Male: 1.2 mm
Material examined
5♂, 5♀, INDIA, Jammu and Kashmir, Srinagar, Shalimar garden on Zinnia,
04-08-2010. (Nafisa).
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Fig. Antenna of Aeolothrips collaris
Fig. Fore wing of Aeolothrips collaris
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Fig. Head
Fig. Pronotum of
Fig. Meso and metanotum of
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of Aeolothrips collaris
Aeolothrips collaris
Aeolothrips collaris
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Aeolothrips fasciatus (Linnaeus)
Recognition data
Distinguishing features
Both sexes with complete, banded wings; median pale band shorter than distal
dark band. Body and legs brown, antennal segment III yellow with only extreme
apex dark.
Head
Head without long setae. Antennae 9-segmented, segment III long and slender
with linear sensorium, IV with sensorium curved distally; segments V-IX
forming a single unit with V about the same length as VI - IX together. Antennal
segment III almost fuscous rather than yellow.
Thorax
Pronotum without long setae. Fore tarsus apically with stout recurved ventral
hamus. Forewings same as in Aeolothrips collaris.
Abdomen
Abdominal tergite X with pair of very small trichobothria. Marginal setae on
sternites arising at or close to margin; sternite VII supernumerary paired setae
arising well in front of margin. Male tergite IV and V sometimes with very small
paired dorsal tubercles; setae at base of bifurcate claspers on tergite IX much
longer than clasper, with no stout curved seta lateral to clasper; antennal segment
III almost fuscous rather than yellow, but abdominal segments III - V sometimes
paler than II and VI.
Body Length
Female: 1.6mm
Male: 1.2mm
Material Examined
5♂, 5♀, INDIA, Jammu and Kashmir, Srinagar ,Shalimar garden on Zinnia,
4-8-2010. (Nafisa).
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Fig. Antenna of Aeolothrips fasciatus
Fig. Fore wing Aeolothrips fasciatus
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Aeolothrips fasciatus
Aeolothrips fasciatus
Aeolothrips fasciatus
Observations
Chapter – 4 Observations
26
Diagonostic characters of family Thripidae
1.Ovipositor curved downwards.
2.Forewings more or less pointed at apex.
3.Foremargin with fringe of long hairs.
4.Antennae 6- 9 segmented;3 and 4 with simple or forked sense cones.
5.Antennal segment 6th largest one.
6.Antennal segment 9th and 10th are smooth.
7.Last abdominal segment of female is conical.
Key to the sub -families of family Thripidae.
1.Distal antennal segments normal not long and thin; body not polygonally
reticulate; almost with transverse striations.
……sub-family THRIPINAE
--.Distal antennal segments long and very thin;body with polygonal reticulations
……sub-family PANCHAETOTHRIPINAE
Key to the Genera found in Kashmir region of family Thripidae
1.Apterous; ocelli absent; metanotum with transverse reticulations
.........................................................................................................Aptinothrips
--Wings and ocelli present; metanotum with network like reticulations
.............................................................................................................................2
2.Head and prothorax without major setae.....................................Anaphothrips
--Head and prothrax with major setae.................................................................3
3. Pronotum with a pair of long anteromarginal setae;
metanotum with two pairs of setae at anterior margin……………………….
.....................................................................................................Frankliniella
--Pronotum with more than one pair of long anteromarginal setae; metanotum
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with one pair of setae at anterior margin...............................................................4
4.Posterior margin of abdominal tergite1-8 with comb
.............................................................................................Microcephalothrips
--Posterior margin of only 8th abdominal tergite with comb................................5
5.Antennae 7-8 segmented...................................................................................6
--Antennae 9-segmented ............................................................Megalurothrips
6.Antennal segment 3 and 4 with simple sensorium..........................Heliothrips
--Antennal segment 3rd and 4th with forked sensorium.......................................7
7.Posterior margin of pronotum with 3 pairs of setae;
forewing first vein with4-setae on distal half; forewing pale......................Thrips
---Posterior margin of pronotum with 4 pairs of setae; forewing first vein
with3-setae on distal half; forewing often shaded...............................Scirothrips
Diagonostic characters of genus Aptinothrips
1.Antennae 6-8 segmented.
2.It includes apterous species.
3.Posteromarginal craspeda on tergites and sternites absent.
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Aptinothrips rufus Haliday
Recognition data
Distinguishing features
Both sexes without wings. Body and legs yellow, antennal segment VI shaded
brown. Antennae 6-segmented; segment VI pedicilate, twice as long as V and
tapering to apex; segments III - IV with sensorium simple.
Head
Head without long setae; head longer than wide, ocelli not developed.
Thorax
Pronotum without long setae, Meso and metanotum transverse. Tarsi each with
only one segment.
Abdomen
Abdominal tergites and sternites with no posteromarginal craspedum; tergal
discal setae varying from 2 to 20; tergite IX posteromedian setae short, sternites
with many discal setae. Male similar but smaller; sternites without glandular
areas; tergite IX with 2 pairs of stout thorn-like setae.
Body length
Female: 1.9 mm
Male:1.7 mm
Material examined
5♂, 5♀, INDIA , Jammu and Kashmir , Srinagar , Botanical Garden University
of Kashmir on Dandelion 20-4-2010. (Nafisa)
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Fig. Antenne of Aptinothrips rufus
Fig. Head of Aptinothrips rufus
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Fig. Pronotum of Aptinothrips rufus
Fig. Meso and metanotum of Aptinothrips rufus
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Diagonostic characters of genus Anaphothrips
1. Antennae 8-segmented.
2. Wings not very broad, setae on veins weak.
3. Prothorax without any major setae; only with 2-conspicuous setae at hind
angle.
Anaphothrips obscurus (Muller)
Recognition data
Distinguishing features
Female fully winged or with wings not longer than thorax width. Body and legs
mainly yellow with light brown markings, posterior margin of head brown;
antennal segments V and VIII light brown; forewing weakly shaded. Antennae 8
to 9-segmented, segment VI with an incomplete oblique suture; segments III and
IV with small forked sensorium.
Head
Head without long setae, wider than long, ocelli present.
Thorax
Metanotum reticulate, median setae well behind anterior margin. Forewing
(when developed) with veinal setae shorter than half of wing width, first vein
with 2 setae distally, second vein with 8 and 10 equally spaced setae.
Abdomen
Abdominal tergites medially with transverse reticulate lines; tergite VIII with
posteromarginal comb complete, but microtrichia short and variable.
Body Length
Female: 1.8mm
Male: 1.6 mm
Material examined
5♂, 5♀, INDIA, Jammu and Kashmir, Budgam, Khanda on Saffron, 20-10-2010
(Nafisa).
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Fig. Antenna of Anaphothrips obscurus
Fig. Fore wing of Anaphothrips obscurus
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Fig. Head of Anaphothrips obscurus
Fig. Pronotum of Anaphothrips obscurus
Fig. Meso and metanotum Anaphothrips
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Diagonostic characters of genus Frankliniella
1. Antennae 8-segemented.
2. Pronotum with a long anteroarginal setae and an additional pair of small setae
between the median posteromarginal setae - 3. Anteromarginals shorter than
anteroangulars.
4. Abdomen without hexagonal reticulations.
Key to the species found in Kashmir of the genus Frankliniella.
1.Antennal segment VIII as long as VII; ocellar setae pair III slightly longer than
side of ocellar triangle; posteromarginal comb on segement VIII complete.
.......intonsa Trybom
--Antennal segement VIII longer than VII; ocellar setae pair III as long as the
side of ocellar triangle; posteromarginal comb on segement VIII not Present.
---- schultzei Trybom
Frankliniella intonsa Trybom
Recognition data
Distinguishing features
Both sexes fully winged. Body and legs variable, mainly brown with head and
pronotum often paler than abdomen, tibiae and tarsi largely yellow; major setae
dark; antennal segments III and IV yellow with apices shaded; forewing pale
with setae dark.
Head
Head wider than long; three pairs of ocellar setae present, pair III slightly
longer than side of ocellar triangle, arising on anterior margin of triangle;
postocular setae pair I present, pair IV short, no longer than diameter of hind
ocellus. Antennae 8-segmented; segments III and IV with sensorium forked,
segment VIII as long as VII.
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Thorax
Pronotum with five pairs of major setae; anteromarginal setae shorter than
anteroangulars, one pair of minor setae present medially between
posteromarginal submedian setae. Metanotum with two pairs of setae at anterior
margin, campaniform sensilla absent. Forewing with two complete rows of
veinal setae.
Abdomen
Abdominal tergites V and VIII with paired ctenidia, on VIII anterolateral to
spiracle; posteromarginal comb on VIII complete, with short slender
microtrichia arising from triangular bases. Sternites iii and VII without discal
setae. Male smaller and paler; tergite VIII with no posteromarginal comb; tergite
IX with posterolateral setae stout in larger males; sternites iii and VII with
transverse glandular area.
Body length
Male: 1.6mm
Female: 1.4 mm
Material examined
5♂, 5♀, INDIA, Jammu and Kashmir, Srinagar, Nigeen Lake on Lily
17-09-2010 Nafisa).
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Fig. Antenna of Frankliniella intonsa
Fig. Fore wing Frankliniella intonsa
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Fig. Head and pronotum of Frankliniella intonsa
Fig. Meso and metanotum of Frankliniella intonsa
Fig. Tergite VII and VIII of Frankliniella intonsa
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Frankliniella schultzei Trybom
Recognition data
Distinguishing features
Both sexes fully winged. Body either brown with pronotum tibiae and tarsi
paler, or body yellow with faint shadings on tergites; antennal segments III and
V yellow at least at base; forewing pale with dark setae.
Head
Head wider than long; three pairs of ocellar setae present, pair III arising close
together between anterior margins of hind ocelli, as long as side of ocellar
triangle; pair IV as long as distance between hind ocelli. Antennae 8-segmented;
segments III and IV with sensorium forked, segment VIII longer than VII.
Thorax
Pronotum with five pairs of major setae; ant eromarginal setae slightly shorter
than anteroangulars, one pair of minor setae present medially between
posteromarginal submedian setae. Metanotum with two pairs of setae at anterior
margin, campaniform sensilla absent. Forewing with two complete rows of
veinal setae.
Abdomen
Abdominal tergites VII and VIII with paired ctenidia, on VIII anterolateral to
spiracle; posteromarginal comb on VIII not developed. Sternites III and VII
without discal setae. Male smaller; tergite VIII with a few teeth laterally on
posterior margin; sternites III and VII with broadly transverse glandular area.
Body length
Female: 1.7 mm
Male: 1.5mm
Material examined
5♂,5♀, INDIA, Jammu and Kashmir, Srinagar, Nigeen Lake on Lily
17-09-2010 (Nafisa).
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Frankliniella schultzei
Frankliniella schultzei
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Frankliniella schultzei
notum of Frankliniella schultzei
of Frankliniella schultzei
Observations
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Diagonostic characters of genus Microcephalothrips.
1. Antennae 7-8 segemented .
2. Pronotum with 5-6 pairs of marginal setae.
3. Abdominal tergites with posteromarginal craspeda.
4. Abdominal sternites with discal setae.
Microcephalothrips abdominalis (Crawford DL)
Recognition data
Distinguishing features
Both sexes either fully winged or with wings shorter than thorax width. Body
brown, fore tibiae, tarsi and antennal segment III paler; forewings brown.
Head
Head small, wider than long, three pairs of ocellar setae present, pair III small
and anterolateral to ocellar triangle. Antennae 7-segmented; segments III and IV
with small forked sensorium.
Thorax
Pronotum wider at posterior than at anterior margin.Pronotum with two pairs of
short posteroangular setae and five pairs of posteromarginal setae. Metanotal
sculpture linear but forming lens-like shape posteriorly, campaniform sensilla
present; median setae arise behind anterior margin. Forewing first vein with
three setae on distal half, second vein with about three setae.
Abdomen
Abdominal tergites with craspedum of triangular lobes on posterior margins,
discal area without sculpture on posterior half; tergites V-VIII with paired
ctenidia, on VIII posteromesad to spiracle; tergite VIII posteromarginal comb
with slender microtrichia arising from broad bases. Sternites with double row of
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discal setae, without craspeda. Male smaller and paler; tergite VIII posterior
margin with craspedum of triangular lobes similar to preceding segments;
sternites with craspeda of triangular lobes, III -VII with small circular glandular
area.
Body length
Female: 0.93mm
Male: 0.89mm
Material examined
5♂, 5♀, INDIA, Jammu and Kashmir, Nehru Memorial botanical garden on
Marigold 10-05-2010 (Nafisa). 5♂, 5♀, Shalimar garden on Zinnia 04-08-2010
(Nafisa)
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Fig. Antenna of Microcephalothrips abdominalis
Fig. Fore wing of Microcephalothrips abdominalis
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Fig. Head and Pronotum of Microcephalothrips
abdominalis
Fig. Meso and metanotum of Microcephalothrips abdominalis
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Fig. Tergit V of Microcephalothrips abdominalis
Fig. Tergit VIII of Microcephalothrips abdominalis
Fig. Sternite V of Microcephalothrips abdominalis
Fig. Sternite VI of Microcephalothrips abdominalis
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Diagonostic characters of genus Megalurothrips
1. Antennae 9 segemented.
2. Antenna showing sexual dimorphism.
3. Post oculars in single row.
4. Head not constructed under eyes.
Key to the species found in Kashmir of the genus Megalurothrips
1.Body uniformly light to dark brown inculding antenna; base of inner sense
cone on antennal segment VI- shorter; comb on abdominal tergite VIII complete.
---- distalis (Karny)
-- Body uniformly yellowish to orange brown; base of inner sense cone on
antennal segment VI - longer ; comb on abdominal tergite VIII is interrupted.
---- pecularis (Bagnall)
Megalurothrips distalis (Karny)
Recogination Data
Distinguish Features
Female (Macropterous).General body colour uniformly yellowish to dark
brown.
Head
Head wider than long, eyes large about half of head length. Post oculars very
well developed , three pairs of ocellar setae present , pair III is long , antennae IX
segemented, segement III yellowish to light brown , base of the inner sense cone
on antennal segment vi shorter.
Thorax
Wider than the head, metanotum indistinctly reticulate medially , median setae
long , situated on anterior margin but reaching almost to the posterior margin,
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forewings brown with a clear distal area and with 23-26 costal, 12-21(10-19+2)
upper vein and 13 - 14 lower vein setae.
Abdomen
Comb on the abdominal tergite VIII complete, posterior margin of tergite IX
without a pair of setae like projections, abdominal sternites with numerous spine
like discal setae. Male similar to the female, abdominal sternite of male without
lanceolate setae.
Body length
Female: 1.8 mm
Male: 1.5 mm
Material studied
5♂, 5♀, INDIA, Jammu and Kashmir, Srinagar, Shalimar garden on Roses,
23-5-2010 (Nafisa). 5♂, 5♀, Botanical Garden of Kashmir university on Dahlia,
23-06-2010 (Nafisa), 5♂, 5♀, Shalimar garden on Zinnia, 04-08-2010 (Nafisa),
5♂, 5♀, Budgam Khanda on Saffron 04-10-2010.
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Fig. Antenna of Megalurothrips distalis
Fig. Fore wing a of Megalurothrips distalis
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Fig. female tergite IX of Megalurothrips distalis
Fig. Female sternite VII of Megalurothrips distalis
Fig. Abdominal segment VIII, IX and X of Megalurothrips distalis
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Megalurothrips peculiaris (Bagnall)
Recogination Data
Distinguish Features
Female (Macropterous).General body colour uniformly yellowish to orange
brown.
Head
Head small, wider than long, eyes large about half of head length. Post oculars
very well developed, three pairs of ocellar setae present , pair III is long ,
antennae ix segemented, segement III, IV and base of V yellowish, base of the
inner sense cone on antennal segment VI longer.
Thorax
Wider than the head , metanotum indistinctly reticulate medially , median setae
long, situated on anterior margin but reaching almost to the posterior margin,
basal fourth and near apex of forewing paler making the appearance of wing
banded, forewing with 23 - 26 costal , 15-16 (13-14+2) upper vein and 13 - 14
lower vein setae.
Abdomen
Comb on the abdominal tergite VIII interrupted, sternite VII with median
posteriomarginal setae situated at margin. Male similar to the female ,except
abdominal sternite of male medially with 70 -80 lanceolate setae. This specie
shows close relationship and similarities with distalis. However the males of
peculiaris are common wheare as those of distalis are rare.
Body length
Female: 1.8 mm
Male: 1.5 mm
Material studied
5♂, 5♀, INDIA, Jammu and Kashmir, Srinagar, Shalimar garden on Roses,
23-5-2010 (Nafisa). 5♂, 5♀, Shalimar garden on Zinnia, 04-08-2010 (Nafisa).
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Fig. Antenna of Megalurothrips peculiaris
Fig. Fore wing of Megalurothrips peculiaris
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Fig. female tergite IX of Megalurothrips peculiaris
Fig. Female sternite VII of Megalurothrips distalis
Fig. Abdominal segment VIII, IX and X of Megalurothrips distalis
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Diagonostic characters of genus Heliothrips
1. Antennae 8-segemented.
2.Head without occipital ridge dorsally and with regular polygonal
reticulation.
3. Forewings usually with fringe cilia on anterior margin.
4. Mesonotum with an incomplete division.
Heliothrips haemorrhoidalis (Bouché)
Recognition data
Distinguishing features
Both sexes fully winged. Body dark brown but abdomen golden in freshly
emerged adults; legs yellow; antennal segments III – V & VII - VIII yellow, VI
variably brown; forewing pale with hind margin and veinal fork shaded.
Head
Head strongly reticulate, cheeks constricted into basal neck. Antennae
8-segmented, segments III & IV with simple sensorium, VIII slender and at least
3 times as long as VII.
Thorax
Pronotum reticulate, without long setae. Mesonotum reticulate . Metanotum with
centrally located reticulate triangle, median setae small and arise on anterior half
of sclerite. Tarsi 1-segmented. Forewing with apex rounded bearing long cilia;
costa with widely spaced long cilia, posteromarginal cilia not wavy; veinal setae
scarcely larger than microtrichia.
Abdomen
Abdominal tergites strongly reticulate on lateral thirds, II - VIII median setae
long and close together; VIII with long postero-marginal comb of microtrichia;
tergite X short with complete median division. Sternites with three pairs of small
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marginal setae. Male very rare, except in Peru and Brazil (Mound, 1976).
Body Length
Female: 2.5mm
Male: 2 mm
Material examined:
5♂, 5♀; INDIA, Jammu and Kashmir, Srinagar, Botanical garden of University
of Kashmir on Dandelion 20-4-2010 (Nafisa); 5♂, 5♀, Shalimar garden on
Roses, 23-5-2010 (Nafisa).
Chapter – 4 Observations
55
Fig. Antenna of Heliothrips haemorrhoidalis
Fig. Fore wing Heliothrips haemorrhoidalis
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Fig. Head of Heliothrips haemorrhoidalis
Fig. Pronotum of Heliothrips haemorrhoidalis
Chapter – 4 Observations
57
Fig. Meso and metanotum of Heliothrips haemorrhoidalis
Chapter – 4
Fig. Abdominal tergite
Fig. Abdominal tergite VII of
Fig. Abdominal tergite VIII of
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V of Heliothrips haemorrhoidalis
Heliothrips haemorrhoidalis
Heliothrips haemorrhoidalis
Observations
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Diagonostic characters of genus Thrips.
1. Antennae 7 or 8 segemented.
2. Pronotum with 3-4 pairs of marginal setae.
3. Abdominal tergites without posteromarginal craspeda.
4. Abdominal sternites with or without discal setae.
Key to the species found in Kashmir region of the genus Thrips
1. Ocellar setae iii situated inside ocellar triangle……………………………...2
-- Ocellar setae iii situated outside occelar triangle………………………….3
2. Pleurotergites with rows of ciliate microtrichia; tergite IX with only one pair
of pores; forewing first veinwith 3-6 distal setae, tergite II with 3 lateral
setae. ……………………………………………………….tabaci Lindeman
--Pleurotergites without rows of ciliate microtrichia; tergite IX with only two
pair of pores ; forewing first veinwith 2-3 distal setae , tergite II with 4 lateral
setae……………………………....................................................flavus Schrank
3.Antennae 7 segmented ……………………………………………………..4
-- Antennae 8 segmented ……………………………………………………….6
4. Tergite iiwith 3 lateral seta…………………………………………………...5
-- Tergite ii with 4 lateral setae……………………………….coloratus Schmutz
5. Metanotal sculpture on anterior half ………………………..nigropilosus Uzel
--Metanotal sculpture on posterior half………………………trehernei Priesner
6.Campaniform sensilla present…………………………..hawaiiensis (Morgan)
--Campaniform sensilla absent................................................simplex (Morison).
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Thrips tabaci Lindeman
Recognition data
Distinguishing features
Both sexes fully winged. Body size and color variable depending on temperature
during development, from small and whitish yellow to large and brown; ocellar
pigment usually grey, never red; forewings pale.
Head
Head wider than long; with three pairs of ocellar setae present ; pair III small,
arising on anterior margins or just within ocellar triangle; postocular setae pairs I
– III about equal to ocellar setae III. Antennae 7-segmented; segments III – IV
with short forked sensorium; VII short.
Thorax
Pronotum with two pairs of prominent posteroangular setae; posterior margin
with three (sometimes four) pairs of setae. Metanotum variable, usually
irregularly reticulate medially with lines converging to midpoint at posterior
margin; median setae short, arising behind anterior margin; campaniform
sensilla absent. Forewing first vein usually with four (varying uncommonly from
two to six) setae on distal half; second vein with about 15 setae.
Abdomen
Abdominal tergite II with three lateral marginal setae; V–VIII with paired
ctenidia, on VIII posteromesad to spiracles; tergite VIII posteromarginal comb
complete, microtrichia long and slender; pleurotergites without discal setae, with
closely spaced rows of fine microtrichia. Sternite II with two pairs of marginal
setae, III – VII with three pairs; sternites without discal setae. Male (rare in most
populations) small and yellow; tergite VIII with marginal comb represented by
few irregular microtrichia; sternites III – V with narrow transverse glandular
area.
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Body Length
Male : 1.68 mm
Female : 1.78 mm
Material examined:
5♂, 5♀, INDIA, Jammu and Kashmir , Srinagar Indira Gandhi memorial Tulip
garden on Tulips , 24th April 2010 (Nafisa); 5♂, 5♀,,University Botanical garden
on Marigold, 10th May 2010 (Nafisa); 5♂, 5♀, Nigeen lake on Lily, 17th
september 2010 (Nafisa).
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Fig. Antenna of Thrips tabaci
Fig. Fore wing of Thrips tabaci
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Fig. Head with pronotum of Thrips tabaci
Fig. Meso and metanotum of Thrips tabaci
Chapter – 4 Observations
64
Fig pleurotergite of Thrips tabaci
Fig. Tergite II of Thrips tabaci
Fig. Tergite VII of Thrips tabaci
Fig. Tergite VIII of Thrips tabaci
Fig. Tergite IX of Thrips tabaci
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Thrips flavus Schrank
Recognition Data
Distinguishing features
Both sexes fully winged. Body large uniformly pale yellow. Antennal segements
III –V bi colored iv darker than III or V. Surface strongly setose.
Head
Head wider than long; three pairs of ocellar setae present . Pair III situated inside
ocellar triangle. Postocular seta ii much smaller than I or III; antennae variable 7
– 8 segemented.
Thorax
Pronotum without specially developed dark and stout setae on anterior margin
and sides; surface strongly setose. Mesonotum with line of sculpture between
and around campaniform sensilla near anterior margin. Metanotum sculpture
sitriate; sometimes with a few reticulations medially. Forewings upper vein with
10 setae and 11–15 lower vein setae.
Abdomen
Abdominal sterna II–VII without accessory setae; pleurotergite without
microtrichia; tergite IX with two pairs of pores; tergite II with four lateral setae;
tergite VIII postero marginal comb complete, long and fine.
Body length
Male: 1.75 mm
Female: 1.85 mm
Material examined5♂, 5♀; INDIA, Jammu and Kashmir, Srinagar, Nehru memorial botanical
garden on Roses, 10-5-2010 (Nafisa); 5♂, 5♀, Shalimar garden on Roses
4-6-2010 (Nafisa).
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Fig. Antenna of Thrips flavus
Fig. fore wing of Thrips flavus
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Fig. Tergite II of Thrips flavus
Fig. Tergite IX of Thrips flavus
Fig. Tergite of Thrips flavus
Fig. Meso and metanotum of Thrips flavus
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Thrips Coloratus Schmutz
Recognition Data
Distinguishing features
Both sexes fully winged. Body large pale or dark yellow. Antennal segments
IV–V basally yellow, brown beyond, VI-VII segment brown ,abdominal
segement IX in posterior half and X wholly brown .
Head
Head wider than long; three pairs of ocellar setae present. Pair III situated
outside ocellar triangle. Antenna seven segemented.
Thorax
Pronotum without specially developed dark stout setae on anterior margin and
sides. Mesonotum with line of sculpture between and around campaniform
sensilla near anterior margin. Metanotum sculpture sitriate. Inner pair metanotal
setae placed ahead of anterior margin. Forewings upper vein with ten setae and
lower vein with 10 to 13 setae.
Abdomen
Abdominal sterna II–VII with accessory setae; pleurotergite without
microtrichia; tergite IX with two pairs of pores; tergite II with four lateral setae;
tergite VIII postero marginal comb complete, long and fine.
Body length
Mal : 1.75 mm
Female: 1.85 mm
Material examined
5♂, 5♀; INDIA, Jammu and Kashmir, Srinagar , Nehru memorial botanical
garden on Roses, 10-6- 2010 (Nafisa); 5♂, 5♀; Shalimar garden on Zinnia
4-7-2010 (Nafisa).
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Fig. Antenna of Thrips Coloratus
Fig. Fore wing of Thrips Coloratus
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Fig. Meso and metanotum of Thrips Coloratus
Fig. Tergite II of Thrips Coloratus
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Thrips nigropilosus Uzel
Recognition data
Distinguishing features
Female fully winged, or more commonly, female and male with wings shorter
than width of thorax. Body mainly yellow, abdominal tergites shaded medially,
setae dark; antennal segments III–VII dark brown, II lighter, I white; forewing
pale with dark setae.
Head
Head wider than long; three pairs of ocellar setae present; pair III longer than
side of ocellar triangle; postocular setae pairs I & III shorter than ocellar setae
III. Antennae 7-segmented; segments III–IV with short forked sensorium;
segment VII slender.
Thorax
Pronotum with two pairs of long posteroangular setae; posterior margin with
three pairs of setae; three pairs of discal setae larger than remaining discal setae,
two of these near anterior margin and one near lateral margins. Metanotum with
irregular reticulation; median setae arising behind anterior margin; campaniform
sensilla absent. Forewing first vein with one to three setae on distal half; second
vein with about 10 setae.
Abdomen
Abdominal tergite II with three lateral marginal setae; tergites II–III with median
pair of discal setae at least half as long as median length of tergite; tergites
VI–VIII with paired ctenidia, on VIII posteromesad to spiracles; tergite VIII
posteromarginal comb complete, microtrichia long and slender; pleurotergites
without discal setae. Sternite II with 2 pairs of marginal setae, III–VII with 3
pairs, without discal setae. Male smaller; sternites III–VII with transverse
glandular area.
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Body Length
Male: 1.5 mm
Female : 1.9 mm
Material examined
5♂, 5♀, INDIA, Jammu and Kashmir, Srinagar, Gulmarg, on Chrysanthmum
17-7- 2010 (Nafisa).
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Fig. Antenna of Thrips nigropilosus
Fig. Fore wing of Thrips nigropilosus
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Fig. Head with pronotum of Thrips nigropilosus
Fig. Meso and metanatum of Thrips nigropilosus
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Fig. Abdominal tergite VI of Thrips nigropilosus
Fig. Tergite VII of Thrips nigropilosus
Fig. Tergite VIII of Thrips nigropilosus
Fig. Sternite V of Thrips nigropilosus
Fig. Sternite VI of Thrips nigropilosus
Fig. Sternite VIII of Thrips nigropilosus
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Thrips trehernei Priesner
Recognition data
Distinguishing features
Both sexes fully winged. Body and legs brown, tarsi and apex of fore tibiae
yellow; antennal segments I–II dark brown, VI–VII light brown, III–V mainly
yellow with apices shaded; forewings light brown.
Head
Head as wide as long, three pairs of ocellar setae present; pair III small , arising
on anterior margins of ocellar triangle; postocular setae I & III longer than II &
IV. Antennae 7-segmented; segments III – IV with sensorium forked.
Thorax
Pronotum with transverse lines of sculpture; two pairs of posteroangular setae,
three pairs of posteromarginal setae. Metanotum with narrow longitudinal
reticulation on posterior half, irregular lines at anterior; median setae close to
anterior margin; campaniform sensilla absent. Forewing first vein with three
setae on distal half; second vein with row of about 12 setae.
Abdomen
Abdominal tergite II with three lateral marginal setae; V–VIII with paired
ctenidia, on VIII posteromesad to spiracles; tergite VIII posteromarginal comb
complete, microtrichia slender; pleurotergites without discal setae. Sternite II
with two pairs of marginal setae, III – VII with three pairs; sternite II without
discal setae, III – VII with about eight discal setae in irregular transverse row.
Male as dark as female but smaller; tergite VIII posterior margin with no comb;
sternites III – VII with broadly oval glandular area.
Body Length
Male : 1.80 mm
Female : 1.95 mm
Material examined
5♂, 5♀; INDIA , Jammu and Kashmir, Srinagar, Botanical garden of University
of Kashmir on Dandelion 20-4-2010 (Nafisa); 5♂, 5♀; Shalimar garden on
Roses, 23-05-2010 (Nafisa).
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Fig. Antenna of Thrips trehernei
Fig. Fore wing of Thrips trehernei
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Fig. Pronotum of Thrips trehernei
Fig. Meso and metanotum of Thrips trehernei
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Fig. Tergite vii of Thrips trehernei
Fig. Tergite VIII of Thrips trehernei
Fig. Sternite VI of Thrips trehernei
Fig. Sternite VII of Thrips trehernei
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Thrips hawaiiensis (Morgan)
Recognition data
Distinguishing features
Both sexes fully winged. Body brown, or sometimes bicolored with head and
thorax paler than dark abdomen; legs yellowish; antennal segment III yellow;
forewing brown with base paler.
Head
Head wider than long; three pairs of ocellar setae present; pair III stout, arising
just outside ocellar triangle; postocular setae pairs I & III slightly shorter than
ocellar setae pair III, pair II very small. Antennae variable, 8-or 7-segmented;
III– IV with short forked sensorium; segments VII & VIII short.
Thorax
Pronotum with two pairs of long posteroangular setae; posterior margin with
three pairs of setae. Mesonotum with lines of sculpture between and around
campaniform sensilla near anterior margin. Metanotum with lines of sculpture
longitudinal medially, transverse at anterior; median setae arising at anterior
margin; campaniform sensilla present. Forewing first vein with three setae on
distal half; second vein with about 14 closely set setae; clavus with subapical
marginal seta shorter than apical seta.
Abdomen
Abdominal tergite II with four lateral marginal setae; tergites V–VIII with
ctenidia present laterally, on VIII posteromesad to spiracles; tergite VIII with
posteromarginal comb complete medially, microtrichia small and irregular,
sometimes arising in groups; pleurotergites without discal setae. Sternite II with
two pairs of marginal setae, one to four discal setae; sternites III – VII discal
setae varying from 10 to 25, in a regular transverse row. Male smaller and paler;
tergite VIII with no marginal comb; sternites III – VII with transverse glandular
area anterior to discal setae.
Chapter – 4 Observations
81
Body Length
Male : 1.75 mm
Female : 1.95 mm
Material examined
5♂, 5♀,  INDIA, Jammu and Kashmir, Srinagar, Indira Gandhi memorial
Tulip garden, on Tulips , 24-04-2010( Nafisa); 5♂, 5♀, University Botanical
garden on Marigold , 10-05-2010 (Nafisa); 5♂, 5♀, Nigeen lake on Lily, 17-09-
2010 (Nafisa).
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Fig. Antenna of Thrips hawaiiensis
Fig. Fore wing of Thrips hawaiiensis
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Fig. Meso and metanotum of Thrips hawaiiensis
Fig. Head with of Thrips hawaiiensis
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Fig. Tergite VII of Thrips hawaiiensis
Fig. Tergite VI of Thrips hawaiiensis
Fig. Tergite VIII of Thrips hawaiiensis
Fig. Stenite VI of Thrips hawaiiensis
Fig. Stenite VII of Thrips hawaiiensis
Fig. Stenite VIII of Thrips hawaiiensis
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Thrips simplex (Mosrison)
Recognition data
Distinguishing features
Both sexes fully winged. Body and legs dark brown, tarsi and antennal segment
III yellowish brown; forewings brown, base paler.
Head
Head wider than long; three pairs of ocellar setae present ; pair III small, arising
just inside anterior margins of ocellar triangle; postocular setae pairs I & III
slightly longer than ocellar setae III, pair II minute. Antennae 8-segmented; III –
IV with forked sensorium.
Thorax
Pronotum with two pairs of posteroangular setae, outer pair slightly shorter than
inner pair; posterior margin with three or four pairs of setae. Metanotum
reticulate medially, reticles elongate on posterior half, most reticles with faint
internal markings; median setae short, arising behind anterior margin;
campaniform sensilla absent. Forewing first vein with about seven setae on distal
half; second vein with about 14 setae.
Abdomen
Abdominal tergite II with three lateral marginal setae; tergites V – VIII with
paired ctenidia, on VIII posteromesad to spiracles; tergite VIII posteromarginal
comb of microtrichia complete but slightly irregular; pleurotergites without
discal setae, but bearing ciliate microtrichia. Sternite II with two pairs of
marginal setae, III – VII with three pairs; sternite II with one or two discal setae,
III – VII with about 12 discal setae in single row. Male smaller; tergite VIII with
no posteromarginal comb; sternites III – VII with large transverse glandular area,
discal setae arising laterally.
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Body Length
Male : 2.18 mm
Female : 2.25 mm
Material examined
5♂, 5♀, INDIA , Jammu and Kashmir , Srinagar , Dal Lake on Lotus on
17-09-2010 (Nafisa); 5♂, 5♀, Ganderbal floriculture farm house, on Gladiolus
23-06-2010 (Nafisa)
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Fig. Antenna of Thrips simplex
Fig. Fore wing of Thrips simplex
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Fig. Head of Thrips simplex
Fig. Pronotum of Thrips simplex
Fig. Meso and metanotum of Thrips simplex
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Diagonostic characters of genus Scirothrips
1. Antennae 8 segemented.
2. Head and pronotum with sulpture of closely set transverse striations.
3. Pronotum without apodeme.
4. Prothoracic setae short.
5. Spinula present only on mesosternum.
Scirtothrips dorsalis Hood
Recognition data
Distinguishing features
Both sexes fully winged. Body mainly yellow, with dark brown antecostal ridge
on tergites and sternites and small brown area medially; antennal segment I
white, II-III shaded, V-VIII brown; major setae not dark; forewings often
shaded.
Head
Head wider than long; ocellar triangle and postocular region with closely
spaced sculpture lines; three pairs of ocellar setae present, pair III close together
between median points of hind ocelli; two pairs of major postocular setae
present. Antennae 8-segmented; III & IV with forked sensorium.
Thorax
Pronotum with closely spaced sculpture lines; posterior margin with four pairs
of setae. Metanotal posterior half with parallel longitudinal sculpture lines;
median setae arise behind anterior margin; no campaniform sensilla. Forewing
first vein with three setae on distal half, second vein with two widely spaced
setae; posteromarginal cilia straight, hind femora without a comb-like row of
stout setae.
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Abdomen
Abdominal tergites III - VI median setae small, close together; II - VIII with
lateral thirds covered in closely spaced rows of fine microtrichia, these
microtrichial fields with three discal setae, posterior margin with fine comb;
tergite VIII with comb complete, lateral discal microtrichia extending medially;
tergite IX with several rows of discal microtrichia. Sternites without discal setae,
covered with rows of microtrichia except anteromedially; posterior margins
without comb of microtrichia. Male smaller; tergite IX posterior angles without
pair of stout drepanae;sternites without glandular areas.
Body Length
Female: 1.75 mm
Male: 1.70 mm
Material Examined
5♂, 5♀, INDIA, Jammu and Kashmir, Srinagar, Nehru memorial botanical
garden on Marigold on 10-05-2010 (Nafisa); 5♂, 5♀, Shalimar Garden on
Zinnia on 04-08-2010 (Nafisa).
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Fig. Antenna of Scirtothrips dorsalis
Fig. Fore wing of Scirtothrips dorsalis
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Fig. Pro, meso and metanotum of Scirtothrips dorsalis
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Fig. Tregite V of Scirtothrips dorsalis
Fig. Tregite VI of Scirtothrips dorsalis
Fig. Tregite VII of Scirtothrips dorsalis
Fig. Tregite VII of Scirtothrips dorsalis
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B. Diagonostic characters of suborder Tubulifera
1. Female without ovipositor.
2. Fore and hind wings are similar, no veins or with one vestigial vein.
3. No longitudinal vein runs full length of a wing.
4. Wings without hairs (microtrichia).
5. 10th abdominal segement is tubular.
There is a single family Phlaeothripidae in the suborder Tubulifera.
Diagonostic characters of family Phlaeothripidae
1. Abdominal segment x tubular.
2. Ovipositor absent in females.
3. Forewings without longitudinal veins and setae.
Key to the sub families of Phlaeothripidae
1. Maxillary stylets uniformly thin, never broadened, narrower than labial palps.
……….Sub-family Phlaeothripinae.
--Maxillary stylets thickned , band like , broadned at apex, broader than labial
palps ………Sub-family Idolothripinae.
The subfamily Phlaeothripinae is represented by a single genus Haplothrips in
Kashmir.
Diagonostic characters genus of Haplothrips.
1. Antennal segment IV with atleast four sense cones
2. Foretarsi with or without a tooth.
3. Praepectal plates broader than long.
4. Forewing with or without duplicated cilia.
5. Antennae 8 segemented. Segment iii with two sensoria
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Key to the species found in Kashmir of the genus Haplothrips.
1. Antennal segment III light yellow, pronotum with four pairs of capitate setae.
-------robustus Bagnall
----Antennal segment III bright yellow, pronotum with five pairs of long pointed
setae.
----------verbasci (Osborn)
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Haplothrips robustus Bagnall
Recognition data
Distinguishing features
Female fully winged. Body and legs dark brown, fore tarsi, apices of fore tibiae,
and sometimes antennal segment III lighter; major setae on head and pronotum
pale; forewing pale with extreme base shaded.
Head
Head slightly longer than wide; maxillary stylets about one quarter of head width
apart, retracted almost to eyes, maxillary bridge complete; postocular setae
capitate. Antennae 8-segmented, segment III with two sensoria, IV with four
sensoria; segment VIII broad at base.
Thorax
Pronotum with four pairs of capitate setae, midlateral setae no larger than
discals; epimeral sutures complete; prosternal basantra and ferna present,
mesopresternum eroded to paired lateral triangles. Fore tarsal tooth very small.
Forewing constricted medially, unusually broad distally, with no duplicated
cilia; sub-basal setae capitate with bases forming a triangle.
Abdomen
Tergites II - VIII with setae capitate; tergite IX setae bluntly rounded. Male
unknown.
Body length
Female: 2.31mm
Male: 2mm
Material examined
5♂, 5♀, INDIA, Jammu and Kashmir, Budgam , Khanda on Saffron ,
20-10-2010 (Nafisa).
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Fig. Fore wing of Haplothrips robustus
Fig. Antenna of Haplothrips robustus
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Fig. Head pronotum of Haplothrips robustus
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Fig. Forectibia segment 3 and 4th of Haplothrips robustus
Fig. Antennal segment 3 and 4th of Haplothrips
robustus
Fig. Abdominal segment IX and X of Haplothrips robustus
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Haplothrips verbasci (Osborn)
Recognition data
Distinguishing features
Both sexes fully winged. Body and legs dark brown, fore tarsi and apices of
fore tibiae bright yellow; antennal segments III - VI bright yellow, VI shaded
at apex; major setae on head and pronotum brown; forewing pale with extreme
base shaded.
Head
Head slightly longer than wide;, maxillary bridge distinct; postocular setae
bluntly pointed, longer than eyes. Antennae 8-segmented, segment III with two
sensoria, IV with four sensoria; segment VIII slender and very slightly
constricted at base.
Thorax
Pronotum with five pairs of long bluntly pointed setae; epimeral sutures
complete; prosternal basantra small, ferna present, mesopresternum eroded to
paired lateral triangles that are sometimes weakly joined medially. Fore tarsal
tooth small and sharply pointed. Forewing constricted medially, with about 12
duplicated cilia; sub-basal setae bluntly pointed.
Abdomen
Tergites II - VII with setae bluntly pointed; tergite IX setae pointed; tube
relatively long, about. Male similar with fore tarsal tooth broadly based; tergite
IX setae short and stout.
Body length
Female: 2.31 mm
Male: 2 mm
Material examined
5♂, 5♀, INDIA, Jammu and Kashmir, Budgam, Khanda on Saffron, 20-10-2010
(Nafisa).
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Fig. Fore wing of Haplothrips verbasci
Fig. Antenna of Haplothrips verbasci
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Fig. Head pronotum of Haplothrips verbasci
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Fig. Forectibia segment 3 and 4th of Haplothrips verbasci
Fig. Antennal segment 3 and 4th of Haplothrips verbasci
Fig. Abdominal segment IX and X of Haplothrips verbasci
Aeolothrips collaris
Aeolothrips fasciatus
Aptinothrips rufus
Anaphothrips obscurus
Frankliniella intonsa
Frankliniella schultzei
Microcephalothrips abbominalis
Megalurothrips distalis
Heliothrips haemorrhoidalis
Thrips tabaci
Thrips flavus
Thrips coloratus
Thrips nigropilosus
Thrips trehernei
Thrips hawaiiensis
Thrips simplex
Scirtothrips dorsalis
Haplothrips verbasci
Haplothrips robustus

Future Plan
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1. To study the taxonomy of thrips of agriculture and horticulture importance
of Kashmir valley.
2. To study biology and control of thrips.
3. To study thrips management, so that growers apply these management
practices in the fields to produce a crop free from infestation of thrips
4. To study the vector role of thrips in the transmission of bacterial, fungal,
and viral diseases of plants.
5. To study their ill effects and role as a serious pest of crops.
6. To study the insect plant interaction.
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